Angiosarcoma: a tissue microarray study with diagnostic implications.
Angiosarcoma (AS) is a rare soft tissue sarcoma showing endothelial differentiation as indicated by morphology and expression of CD31 (blood), D2-40 (lymphatic), factor VIII, and CD34 (both). We sought to examine the pattern of immunohistochemical markers of differentiation in AS and correlate these with outcome. An AS tissue microarray (n = 70 specimens) was constructed for immunohistochemical analysis of CD31, CD34, factor VIII, D2-40, and pan-cytokeratin. Samples on this array were linked to clinicopathologic and outcome data for these patients. Univariate analyses were used to explore disease-specific survival (DSS) factors. Nine metastatic, 23 localized, and 4 recurrent cases were included. Information about the tissue status (ie, primary or metastasis) was unavailable in 4 patients. Primary sites for the tumor included bone (n = 1), breast parenchyma (n = 11), breast skin (n = 4), heart (n = 5), skin (n = 8), soft tissue (n = 7), and unknown (n = 3). Three patients presented with multifocal disease (primary sites in these patients included breast, skin, and soft tissue). Metastatic sites included lung, bone, lymph nodes, brain, liver, and parotid. Of the 40 cases, 8 (20%) showed a pure or predominant epithelioid histology. Of the biomarkers evaluated by tissue microarray, 92% of tumors expressed at least one endothelial marker (factor VIII = 83%, CD31 = 80%, CD34 = 63%, and D2-40 = 43%) with 88% expressing 2 or more markers. Eighty-eight percent of tumors expressing D2-40 coexpressed CD31, an unusual combination in normal vessels. No endothelial marker clearly associated with disease-specific survival. Fifty percent (4/8) of epithelioid cases and 9% (3/32) of nonepithelioid cases showed keratin expression. Unusual patterns and loss of endothelial markers are common in AS, suggesting use of multiple markers in challenging cases and perhaps indicating important biologic characteristics.